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ABSTRACT

The tomato leafminer, Tuta absoluta Meyrick, (Lepigra : Gelechiidae) controlled by the biocontagent
spinosad and its nano particles . under laboratoopditions, the LC50s of the T absoluta Meyrftkpidoptera :
Gelechiidae) give, 56, 68, 109, 131, 149, 173 arfsidpm after Newly hatched larvaé! larval instars, 2 larval
instars, & larval instars, 4 larval instars, Adult males and adult females,pexgively. Under laboratory
conditions, the effect of the nano- Spinosad catedl that, 20, 22, 32, 40, 57 and 59 for the T hAltadfor the
corresponding stages, respectively. The effedtotdasted pathogen under green house effect gigsudted, show,
the nano Spinosad gave a significant decreasefestations after 20, 50, 0 and 120 days after th&t ppplication
of green house application and recoded, 1.1+3.2+b1, 9.246.1 , and 10.0#4.1 individuals. Wher tiotato plots
treated with spinosad, after the corresponding d#lys infestation individuals recorded 11.045.1, G48.1,
31.5#1.8 and57.4+2.9 individuals as compared to238.7, 68.115.7, 78.849.1 and 99+7.9 individuals the
control. Field condition experiments show thate amount of the harvest Tomato plant Winter Varietatenium-
5043 in the fields of Fayoum governorates, aft@no Spinosad, the weight of tomatoes significantiyeased to
1610 21.60 and 167@931.80 kg/ feddan as compared to 150@0.11 kg/ fedan in the control. While in Tanta
governorates, the tomatoes crop weightl@22b6.40 and17200 26.70 kg/ feddan in the plots treated with
Spinosad and nano Spinosad, respectively as cadpad490& 51.60 kg/ feddan in the control.
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INTRODUCTION

The Egyptian crop tomatd.ycopersicone sculentunMill.) considered one of the very important &wceous
vegetable crops. Tomato planting are currently lgighfested with many serious and harmful pestsently the
most destructive harmful one iButa absolutd1-8].

The invasivetomato leafminer;Tuta absolutaMeyrick, (Lepidoptera : Gelechiidaeonsidered among the most
important pests of the tomato plant in Egypt duirihe last years[9-12]. Tomato Pinwoiim absoluta (Meyrick)
(Lepidoptera: Gelechiidae) is posing a very seritiueat to the tomato production[13-20]. These tomzest is
crossing borders rapidly and devastating tomatalystion substantially. The tomato  Caterpillarsfer to eat
tomato leaves and tomato stems, but may also acwerneath the tomato crown of the fruit and ads@n inside
the tomato fruits itself of the Solanaceous vedewaB. absoluta larve attack only green fruits of the Solanaceous
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vegetable crops [21-24]. Among the most distinctsyanptoms occur , the blotch-shaped mines inige
vegetable leaves. Inside these mines both thedariee and eat the plant parts of the crop. Irecasthe very
serious infection, the tomato plant leaves drg$e® die off completely. Mining damage occur e plant causes
its malformation. Damage to fruit allows the fuhd&seases to enter to the plant body, which teatie rotting of
fruits before or even after harvest , [1,2] . Igypgt, tomato grown in green house , semifield apdn field.T.
absolutaattacks the tomato fruits severely which causirgghly lose of their commercial value. 50-10@%ses
have been reported on tomato [3,4]. [5, 6, 7] eduthe Biocontrol agent bacteria or fungi for coling the
Tomato PinwormT. absoluta(Meyrick) (Lepidoptera: Gelechiidae) in Egypt,§J control the tomato insect pests
by using isolatedacillus thuringiensisand the entomopathogenic fungi. Nano pesticidasprfungicides and
nanoherbicides are being used efficiently in adtica [9,10, 11].

The aim of this work to evaluate Spinosad and napmosad againdt. absolutaunder laboratory, greenhouse
effect and field.

EXPERIMENTAL SECTION

2.1. Rearing insect pests:

The tomato pinworm were reared on tomato leavesgmladhoratory conditions 22+2Co and RH 60-70%bsoluta
used in the trials were obtained from laboratofyucas. The experiments were repeated 4 times p&heentages of
mortality were calculated and corrected accordimd24], while LC50 was calculated through probitabsis,
(Finney, 1964). The experiments were carried ogteaaboratory conditions 22 + 20 C and 60-70% Rdenty
individuals of the third larvae oF. absolutawere put on them, covered with muslin. Control (eated) was made
by feeding the larvae on untreated leaves (spréyediater only). The experiments were repeated £ginThe
percentages of mortality determined after severs.dafie percentages of mortality were counted ahclicted
according to [24], while Lc50 were calculated thgbuprobit analysis [25]. The experiments were edrminder
laboratory conditions; 22 £ 20 C and 60+ 5 % RH.

2.2 Green house trials:

Tomato plant Winter Variety Platenium-5043 wasnpéd in the green house in 40 plots in each asifi
infestation was made by spraying the plant withghmosad at the concentrations of and 5g/l . @bseamples
were sprayed by water only. The plants were examn@very two days, the percentage of infestation eedsulated
until the end of the experiment. Each treatment vegdicated 4 times. The percent mortality was ¢edrand
corrected according to Abott, 1925; while Lc50s evealculated through probit analysis after [25]

2.3. Field trials

The experiments were carried out to study the ffecess of the tested Spinosad andno Spinosad against the
target insect pests in two different areas. Thesedreas were: El-Dakakli and Kafer El shik . Teonplanted
Winter Variety Platenium-5043 planted on the eh@eptember in an area of about 16(30and divided into 16
plots of 50 m2 each. Four plots were assigneddoh &pinosad , while 4 plots were treated with watel used as
the controls. Spinosad Treated t 5g/ml . Treatsemre performed in a randomized plot design asedm five-
litre sprayer was used to spray on the treatméltisee applications were made at one week intenalghe
commencement of the experiment. Twenty plant sasnplere randomly collected at certain time intenfatsn
each plot and transferred to the laboratory f@nexation. The average number of each of the tgststs/ sample/
plot/treatment was calculated 21, 45 and 120 dé&gs the 1st application. The infestations of targsect pests
were then estimated in each case. After harvestyigid of each treatment was weighed as kgs/feddan

2.4. Nanoencapsulation

Nanoencapsulation is a process through which a iclaie slowly but efficiently released to the peutar host for
insect pests control. Release mechanisms incluss®ldtion, biodegradation, diffusion and osmotiegsure with
specific pH [26]. Encapsulated of the two isolaledteria HD-703 and HD-95 nano-emulsion is prepénehigh-
pressure homogenization of 2.5% surfactant and 19§%erol, to create stable droplets which thatt ihcrease
the retention of the oil and cause a slow reledsbeonano materials . The release rate depends tingoprotection
time; consequently a decrease in release raterofong insect pests protection time [27].
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RESULTS

Table 1show that under laboratory conditions, t5Qs of the different tomato leafmindr absoluta Meyrick,
(Lepidoptera : Gelechiidaauring its life span which give, 56, 68, 109, 1349, 173 and 175 ppm after Newly
hatched larvae,®1larval instars, "¢ larval instars, § larval instars, # larval instars, Adult males and adult
females, respectively (Table 1).

Table 1.Effect of Spinosad against the different ages of T. absoluta under laboratory conditions

Insects LCs; Slope variance 95%confidence limits

Newly hatched larvae 56 0.1 1.01 30-69

1%larval instars 68 0.2 1.01 35-98

2" Jarval instars 109 04 1.01 77-117
3 larval instars 131 0.3 1.01 97-142
4" larval instars 149 0.2 1.01 101-143
Adult males 173 0.1 1.02 111-198
Adult females 175 0.1 1.02 128-195

Table2 .Effect of Nano- Spinosad against the diffent stages ofT. absoluta under laboratory conditions

Insects LCso Slope variance 95%confidence limits
Newly hatched larvae 20 0.1 1.01 30-36
1%larval instars 22 0.2 1.01 15-68
2" Jarval instars 32 04 1.01 27-99
3 larval instars 35 03 1.01 27-102
4" larval instars 40 0.2 1.01 31-83
Adult males 57 0.1 1.02 29-78
Adult females 59 0.1 1.02 28-95

Table (3): Effect of Spinosad against. absoluta under greenhouse conditions

Means of infestations

Treatments Days after treatment (Means * S.E.)
20 39.246.7
Control 50 68.1+5.7
90 78.849.1
120 99+7.9
11.045.1
20
. 18.6+3.1
Spinosad 38 31.5+1.8
120 57.4+2.9
gg 1.1+3.2
Nano-Spinosad 90 5'2f1'1
120 9.246.1
10.0¢4.1
F —test 15.4
LSD 5% 14.8

Table (4): Weight of harvested tomato into two Egypan regions after silica gel and nano-silica geféatment againstT. absolutaduring
seasons 2015

Fayoum Tanta
Treatments Weight tomatoes Weight tomatoes
(Kg/feddan) (Kg/feddan

Control 1500& 41.11 1490@& 51.60
Spinosad 1610¢ 21.60 16231 26.40
Nano- Spinosad 1670 31.80 1720 26.70

F —test 36.1

LSD 5% 19.3
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Figurel. Infestation percentages of tomato leafmirre T absoluta Meyrick(Lepidoptera : Gelechiidae) after different treatments under
green house conditions
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Figure 2 . Infestation percentages of tomato leafmer, T absoluta Meyrick(Lepidoptera : Gelechiidae) after different treatments under
field conditions
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Under laboratory conditions, the effect of the naBpinosad calculated that, 20, 22, 32, 40, 57 Sthdor theT
absolutaNewly hatched larvae *larval instars, " larval instars, '8 larval instars, % larval instars, Adult males
and adult females, respectively (Table 2).

The effect of the tested pathogen under green heffiset shown in table 3 which resulted, the napm&ad gave
a significant decrease of infestations after 20, ®0and 120 days after the post application of mreeuse
application and recoded, 1.1+3.2, 5.2+1.1, 9.24+6ahd 10.0+4.1 individuals. When the totato plo&ated with
spinosad , after the corresponding days the irtfestaindividuals recorded 11.0+5.1, 18.6+3.1, 31L&t
and57.4+2.9 individuals as compared to 39.2+6.71887, 78.8+9.1 and 99+7.9 individuals in the tcon(Table
3).
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Table 4, show the amount of the harvest Tomatotpdinter Variety Platenium-5043 in the fields ¢fayoum
governorates, after nano Spinosad, the weight wfatoes significantly increased to 163021.60 and 16700
31.80 kg/ feddan as compared to 150@0.11 kg/ fedan in the control. While in Tantavgmorates, the tomatoes
crop weight1623t 26.40 and172QG0 26.70 kg/ feddan in the plots treated with Spidosand nano Spinosad,
respectively as compared t0149081.60 kg/ feddan in the control (Table 4)

Figures 1 and 2 showed that Infestation percentafgemato leafminer T absoluta Meyrick(Lepidoptera :
Gelechiidae) after different treatments under greeuse and field conditions were significantly aesed in both
two cases of investions.
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